Background: Burns are not yet appropriately reported in Jordan; determining patterns provides critical input in construction of awareness programs and vital issues to be addressed while developing such programs to raise public awareness as well as to increase the safety measures in domestic settings, as prevention is better than cure. Objective: The aim of the study was to determine burns in Jordan in regard to patterns and sequelae. Methods: In this cross-sectional study, 1,288 records of patients with burns at the burns unit of the Royal Jordanian Rehabilitation Center (RJRC) between 2005 and 2017 were studied. Age, gender, total body surface area (TBSA), location of burn, admission date and time, location of incidence and mortality. All data were analyzed using descriptive statistics and Chi-square test. Results: Mean age was 31±26 years; the male-to-female ratio was 1.56:1 and 41.8% of victims admitted were at or below 14 years of age. The proportions of males and females with burn injury was not statistically significant by age group (p=0.8). A total of 90.5% were in a domestic environment and 64.5% were the result of direct flame burn, followed by scalding burns in about 25.3%. The most affected sites were limbs with the majority of patients with below 40% total body surface area (TBSA) affected and deep partial thickness. A further 218 cases were inhalational injuries. Mean of in-hospital stay was 18 days. The overall mortality rate was 14.6% and attributed to elevated TBSA, depth of the wound, presence of inhalational injury and flame type of burn. Age specific mortality were 7.9% and 19.15% in patient younger than 14 years of age and in older ones respectively Conclusion: As most burns appeared to be in domestic settings, raising public awareness and increasing safety measures in domestic settings will hopefully decrease burn incidence and its consequences. Teaching first aid to the population can also be beneficial in reducing the morbidity and mortality of burn.
Introduction
Burn, a distinct form of trauma with a devastating outcome, is amongst the most severe injuries an individual can endure. Burns are a major health problem worldwide, with elevated mortality and morbidity rates, and involving economic loss with even small burns. A variation of communities are affected the form of incidence and the cause of burns affected by factors such as local customs, sex, age, economic status, and social-environmental conditions (1) . Managing burn injuries can take place at home or in a hospital setting depending on the severity and the anatomical location of the injury. Burns occur in different settings: domestic, industrial, occupational and others. In most cases, injury is preventable (1, 2) . Domestic accidents related to burns are found to be the leading cause in developing countries (3) (4) (5) .
Little attention is directed toward finding an epidemiological data base in Jordan, burn incidents are poorly reported. Only one previous study established epidemiological and demographical data regarding burn injuries in Jordan and that was confined to north of Jordan (6) , data reflecting the regional status were found to be older than the expected 5-year period. Studies from turkey (7), Singapore (8) , Iran (9-13), India (14) , Egypt (15, 16) , Saudi Arabia (17) (18) (19) , Pakistan (20) , Israel (21) , and Kuwait (22, 23) were used in comparison. As there is significant lack of epidemiological studies about burns in Jordan, the general objective of this research was to determine the trends of injury, as it is crucial to assist in preventing injury and decreasing mortality and morbidity. This study focuses on establishing the corner stone of burn related epidemiological studies and providing updated information to enhance and develop awareness programs. In order to accomplish the preliminary goal of recognizing patterns of injury, this retrospective study was performed looking through files of patients who entered the burns unit to receive care in the Royal Jordanian Rehabilitation Center (RJRC) at the Royal Medical Services (RMS) Amman, Jordan, a tertiary care center specialized in orthopedic, reconstructive and aesthetic surgery containing a highly specialized critical care unit for burns patients. The burns unit is a central referral destination for burns victims in the kingdom for both private and public sectors as well as catering to burns victims from neighboring countries. Studying clients of this specific unit will help determine the leading cause of burn injury and highlight the primary incidence scenery to help advocate a better policy in preventing burns in the area.
Material and Methods
This cross sectional study was carried out in The Royal Jordanian Rehabilitation Center (RJRC) in February 2018. Data from January 2005 to December 2017 was used for analysis. The Royal Jordanian Rehabilitation Center (RJRC) is considered the first tertiary hospital and referral destination, with the primary unit for burns at the district since 1984. RJRC is a referral destination for multiple departments and health care sectors from inside and outside of Jordan. Institutional review board consent was submitted and obtained prior to data collection (Human Research Ethics Committee, Royal Medical Services, Amman, Jordan, Ref: 7/2018). Using the opportunity sampling technique of all data for patients admitted to the burns unit throughout the period of January 2005 to December 2017, a total of 1,288 admissions to the burns unit were included in the study. Data included the demographics, cause and type of burns and the affected total body surface area (TBSA) which are considered major risk factors for burn morbidity and mortality (22) (23) (24) (25) . Data preview was limited to the research team and for research purposes only. Data were analyzed and described using Microsoft Excel 2010. Descriptive statistics (central tendency measures, frequency, dispersion, and ratios) and Chi-Square test (goodness-of-fit).
Results
Investigating data flow during the time period January 2005 to December 2017, showed fluctuation in the total number of admissions, which ranged from 52 patients in 2008 to 135 in 2017. Another elevation was noted in the year 2012 in which 134 patients were admitted, these years saw special admissions from neighboring countries going into armed conflicts (Iraq, Syria and Yemen). The ratio of male to female involvement remained consistent (1.56:1) throughout the 12-year period, a mean of 66.25 males, 44.88 females were admitted annually to the unit, and direct flame burns dominated as the main cause of admissions annually. Winter season also had the highest incident of admission each year of the study, mean age of admissions was 31±26 years and ranged from 0-98 years. Through the years, the dominant age group was of those older than 14 years. During this 12 years period (2005-2017), 1,288 patients were admitted to the burns unit alone. The number of male patients was 790 (61%) and 506 were females (39%), male-to-female ratio was 1.56:1. The age range considered was from 1 day to 98 years, with a mean age of 31 years. Criteria for admission to the unit requires high risk burn patients, meanwhile the mild and moderate cases are admitted to regular wards of the RJRC and those records were not considered for this study and are recommended for investigation in future studies. A total of 1,080 patients admitted had TBSA burns of less than 40% (84% of total admitted cases). About 41.8% of the affected patients were aged at or below 14 years. Of these, mortality was 7.9% compared to 19.15% in those older than 14 years of age.
The majority of cases admitted were males (61%) and most of them older than 14 years of age (59%).This observation raised a question as to whether gender is implicated as an influential factor to being at risk of acquiring burns in a certain age group. A goodness of fit (Chi-Square) analysis to determine the gender differences in distribution of burn injuries across the age group of ≤14 years old and those older than 14 years of age, showed that the male gender was associated with a higher incident rate in the older age groups. Male incident of 464 and female 293 in the age group of >14 years and 322 male, 209 female in the ≤14 year o0ld group suggested that males have a higher rate of involvement in the older age group. According to Chi-Square test (goodness of fit) the proportion of gender with burn injury was equally distributed by the age groups and there were no difference in gender distribution across age groups (p=0.812827). In addition, there was no statistical evidence to establish gender differences in the distribution of burn injury according to age at which the burn occurred; males and females were equally distributed across the age groups. Seasonal variations in numbers of admissions were noted, and demonstrated higher numbers in winter season where about 58% of patients were admitted (September to January), with direct flame burns responsible for 64.5% of the total incidences and 89% of mortality rate. Diurnal variations of admissions placed admissions after midnight as scarce (<1%), while the difference between early morning and the afternoon period was absent. Regarding accidental burns, 90.5% of them took place in a home environment (55% of those were males), 4.5% were affected at work, 1% war victims and the remaining varied between suicide attempts, motor vehicle accidents, drug reactions and criminal intent ( Table 1) . Direct flame burn (DFB) was the leading cause in 64.5% of cases followed by scald burn (25.3%), the ratio was 2.5:1. Electrical burns accounted for 3.1%, and chemical burns 3.2%. The rest of these were combined injuries, patients with toxic epidermal necrolysis (TEN syndrome), and carbon monoxide poisoning. The extremities were the most affected body site with a total of 879 patients (68.3%), of these 21% were circumferential. A total of 124 cases had head and neck involvement (9.6%); the ratio was 7.08:1. About 13% reported having trunk burn, while the others were classified as multiple affected sites. Partial thickness superficial burns were observed in only 92 patients (7.1%), most admissions presented with deep partial thickness burns, with a total of 914 cases (70.9%) and 21 patients (1.6%) of total admissions had full thickness burns. Two hundred eighteen patients were diagnosed with inhalational injury (16.9%). Intubation took place in 395 cases, and 184 patient needed escharotomy. Graft and flap procedures were performed on 980 patients, 76% of total admissions. The average of stay at the unit was 18 days. The annual distribution of burns admission is shown in Figure 1 .
Figure 1. The annual distribution of burns in the study population
The overall mortality was 188 patients (14.6%); 104 patients were males and 84 were females. Of the 539 cases at or below the age of 14 years, there were 43 mortalities, while there were 145 mortalities above 14 years of age. A total of 89% of mortalities were due to direct flame burn, of which, 81% had major and full thickness burn and 42% had an association with inhalational injury or were mechanically ventilated.
Discussion
Epidemiological studies regarding patterns of burn injury in Jordan occur on a very low scale, and are undercirculated and marginalized (6) . Looking at the demographics of this study, male to female proportion is similar to those of previous publications (6), surrounding countries and also the world (7, 20, 26) . Adolescents and adults formed the greatest portion of cases admitted, which is also close to results published by studies performed in other Middle Eastern countries (8, 15, 16, 18, 20, 22, 27, 28) where the vulnerability of adolescents was first supported and then later reports of higher influence on the adult population,. This supports that emphasis should be placed on males, adolescents and adults when designing the awareness programs, which contradicted the assumption of the researcher that adult females are more prone to burn type of injury. Previous literature implicated males for higher involvement in acquiring burn injury (23, 29) , adult males sustained a higher rate of injury in this case also. The observed numbers suggested higher male involvement though this hypothesis were rolled out when statistical analysis failed to demonstrate a difference among gender groups that are stratified by age. This result could be attributed to the current social changes seen in Jordan; in the past women were confined to home but are now on an equal footing with men. Women are responsible for working and providing, and are even involved in the military corps, while men also do house chores. Gender difference is apparently diminished in society and burn incident also reflects that. The observed larger male involvement in the older age group is suggested for further investigation.
The seasonal and diurnal variations were considered as a major influential element in developing burn injuries, winter season had increased burn incidence; gas and other fossil fuels are often used in winter for heating options and this is thought to be the cause of the increased incident count during this season. This was contrary to Carroll et al. (30) who reported summer as higher incidence, while other research (3, 31) found spring to be common. Ayoub at el. (32) and Metin et al. (33) emphasized the winter for the prevalence of burn injuries, which is in harmony with our results. The results reflect that the optimal time to maximize preventive-and-awareness measures publicity is during the winter season.
Determining that environmental element as the location of the incident varies, helps direct preventive programs as well as emphasize safety measures to be adopted in various environments. The home environment is considered the commonest location of incidence (7, (17) (18) (19) (20) , it is suggested that the kitchen contains the highest risk of fire since gadgets are operated on fossil fuel; ethanol gas remains to be adopted by the government and society as the main choice for heating and cooking. Identifying the type of burns experienced more frequently will also guide efforts in developing a specialized efficient preventive program. DFB was the cause with highest prevalence in our study, this is in consistency with published data (7, 13, 17, 18) and liquid (scald) burns were reported as the second highest. There were some suicide attempts reported, which goes with previous studies (9, 11, 13, 19) . Electrical burns were reported in only 3.1%; in this study, electrical burns were due to high voltage electrical current, which was the same situation in developed countries (16, 34) .
Mortality is a major outcome in any type of injury. Burns have no difference to that, with its reputation of being lethal. Acknowledging the mortality rates was necessary for the research. Overall mortality in this study fell close to other published works (20, 21, 35) , and less than others which might reach as much as 37.6% (32) . Mortality was mostly of domestic occurrence. Children at or below 14 years have a lower risk of dying, this was in contrast to the results of Anlatici et al. (36) . At home, flame burns accounted for most of the deceased patients; not only does it affect large body surface areas, but also it increases susceptibility of developing inhalational injury in a closed space area, the finding of which is found to be similar to that in other published data (18, 25, 36) that urge a focus to be placed towards home safety measures. (23) . Minimizing hospital length of stay, providing efficient care and minimizing expenditure of health care expenses is a global indicator of the health industry. Being only the second study of its kind in Jordan implies a huge shortage in epidemiological data. This directed effort will hopefully influence this situation positively on other health providing sectors and we will begin to expand this effort to cover the issue in updates. Limitations included shortage of participating hospitals, lack of burn care specialized units and centers, limited cooperation between healthcare sectors as well as the lack of long term burn sequelae correlation with the initial injuries in the outpatient records.
Conclusions
Direct flame burns in the domestic environment influencing adolescents and adults are shown to be the main cause of burn injuries and also the leading cause of mortality. This highlights the pattern of burn injury in Jordan.
Preventive measures and educational programs should emphasize on home environment control and alterations toward safer behaviors as well as spreading awareness in homes, teaching first aid measures in schools to parents and students, and through media, which we believe, may lessen the incidence and the severity of burns. Conducting further research and continuous updates are recommended on the issue.
